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MSc Proposal

Invasive Alien Plants (IAPs) are a threat to the unique and 
species rich vegetation of the Cape Floristic Region, South 
Africa. Efforts to eradicate IAPs have been underway since 

1995, however little evidence is available to  determine the 
hydrological impacts of  invasive vegetation eradication.

Objective:

The objective of this study is to quantify the actual 
and potential changes in available water as a result 
of IAP eradication using remote sensing and 
modelling techniques.

Research aims:

1. Update the current land use map (Cole et al. 
2000)

2. Determine actual amount of water made 
available by clearing

3. Identify  water use change correlations with 
WfW clearing history (see Box 1)

Method:

1. Study site selection (see Figure 1)

2. Update land use map using supervised 
classification and NDVI  analysis (SPOT 5)

3. Classification based on vegetation type, 
structure and density 

4. Classification based on lithology

5. Evapotranspiration calculations based on 
biomass models and SEBAL data (see Box 2)

6. Comparison between ET of natural vegetation 
and IAPs

7. Time-series to compare changes in water use 
with historical clearing history using R-Project 
(MODIS)

Significance:

1. Benefits of clearing IAPs (support work done by 
WfW)

2. Provide reason to continue clearing the area 

3. Assess whether SEBAL’s resolution is appropriate 
for attributing change in water to IAP clearing

4. Determine reference values for restored natural 
fynbos

5. Evaluate the impact of restoration on the 
hydrological cycle

6. Map IAP infestation on Agulhas Plain

7. Use of NDVI for hydrological monitoring

8. Feeds into valuation of ecosystem services

This project forms part of a greater study by ASSET 
Research to  answer  the following hypothesis: RNC 
improves water flow and water quality, land 
productivity, in some cases sequesters more carbon 
and, in general, increases both the socio-economic 
value of the land in situ, and in the surroundings of the 
restoration site, as well as the agricultural potential of 
the land.

Box 1

The Working for Water (WfW) programme was launched by the South African government 
in 1995 with the aim of sustainably controlling invading species across the country by 
employing underprivileged people as the task force. This programme was devised to 

address the social, economic and environmental issues, thereby improving the water supply 
for urban and rural areas alike

Box 2

The Surface Energy Balance Algorithm for Land (SEBAL) 
is an energy balance model used to calculate actual  

evapotranspiration (ET). SEBAL is based on latent heat 
flux and uses inputs from satellite imagery as well as 
environmental data obtained from weather stations


